Abstract: This paper presents a short, comparative analysis of the determinants of theatre attendance using a novel panel data set for Austrian and Swiss non-profit theatres. The results of the econometric analysis suggest that price and income have significant effects on theatre attendance, the first effect being negative and the second positive. However, both price and income elasticities are not greater than one in absolute values. This reinforces the findings of previous studies on the determinants of demand for theatre. Furthermore, the results indicate that total theatre capacity and in some cases objective output characteristics are also important determinants of attendance, in line with some previous studies.
Introduction
This paper presents a short, comparative econometric analysis of the determinants of theatre attendance using data for Austrian and Swiss non-profit performing arts institutions. The aim of this research is to provide estimates of price and income elasticities of demand for theatre tickets. Furthermore, this article will test the effects of total theatre capacity and objective output characteristics on attendance. This is the first empirical study of this kind which examines the determinants of demand for theatre using a panel data set for 20 Austrian theatres for a period of 36 yearly theatre seasons and 25 Swiss theatres for 26 yearly theatre seasons. This data set has been extracted from the yearly issues of the statistical reports Theaterstatistik published every year by the German Stage Association (Deutcher Bühnenverein). In order to estimate the demand function for theatre, the fixed-effects model with autoregressive component is applied. The variables entering the model follow closely the specification used by O'Hagan and Zieba (2010) where the determinants of demand for German public theatre were examined. The main motivation of the article is to confirm earlier findings that the performing arts are a normal good but demand for theatre tickets is price-inelastic. Additionally, the findings confirm the hypothesis that the output characteristics variables which describe the objective quality of the artistic performances have also a positive and significant effect on theatre attendance.
The article is structured as follows. Section 2 introduces shortly the theatre sector in Austria and Switzerland and presents the data sources used in this study. Section 3 outlines the econometric model used together with the description of the relevant variables. The descriptive statistics and the empirical results are discussed in Section 4. Section 5 concludes the paper.
Data Sources
Panel data for theatres in Austria and Switzerland are constructed using the annual Theaterstatistik (theatre statistics report) which has been published each year by the German Stage Association since 1965. By far the largest part of this report is assigned to data for German public theatres, but data for Austrian and Swiss non-profit theatres are also included. Data on Austrian theatres were included for the first time in Theaterstatistik 1969/70 and data on Swiss theatres in the 1979/80 report. The main aim of Theaterstatistik is to simplify and unify the statistical data for public theatres. The layout of Theaterstatistik has also not changed substantially since 1965 which enables comparison of data both over time and between the two countries.
1 Using Theaterstatistik as the main data source, unbalanced panel data are collected for 20 Austrian theatres for the period 1969/1970 -2004/2005 (545 observations) and for 25 Swiss theatres for the period 1979/1980 -2004/2005 (430 observations) . Among Austrian theatres, 13 theatres are located in Vienna including four large federal theatres (Bundestheater) and also large private theatres. Among 25 examined Swiss theatres, 13 theatres are located in the French-speaking and 12 theatres in the German-speaking part of Switzerland.
2
Austrian and Swiss non-profit theatres have a very similar institutional structure which enables valid comparison of the empirical results obtained for both countries and also comparison of the results obtained for German theatres in other studies. Similarly to German public theatres, both Austrian and Swiss non-profit theatres gain their revenue on the market through the tickets sales but they can only meet a fraction of their production and running costs. Based on the data used in this study, the level of subsidies accounts on average to 71 per cent of the total theatre budget for Austrian theatres and to 66 per cent for Swiss theatres. In contrast to the theatres in Austria and Germany where legal state ownership is predominant, the theatres in Switzerland are publicly financed but not run as 1 Data on Austrian and Swiss theatres are listed in the Theaterstatistik in the same way every year. Hence, comparison of data over the yearly theatre seasons is possible. With regard to data composition and content, the statistical tables for Austrian theatres also correspond with those for Swiss theatres.
2 There are also six Gastspielhäuser located in the German-speaking part of Switzerland which are however engaged in festivals productions only and these theatres have been excluded from the following analysis. state cultural institutions governed by laws applying to public institutions (Kotte, 1998) . Furthermore, the financing through private donations and sponsorship are not relevant for both Austrian and Swiss theatres (see Gruber and Köppl, 1998). 3 As it is also the case in Germany, Austrian and Swiss theatres are organised as multibranch theatres, meaning that they produce different art genres (i.e. opera, operetta, musicals, drama, youth theatre and classical concerts). Most of the theatres examined have also their own venues and artistic management. There are, however, some differences with regard to the employment of full-time artistic staff. Whereas both Austrian theatres and German-speaking Swiss theatres employ staff, including artists and ancillary staff (technicians and administrators), the established theatres in the French-speaking part of Switzerland (except the Grand Théâtre de Genéve) do not employ the artistic ensemble on a full-time basis. These theatres remunerate their foreign ensembles on a per-production basis.
Econometric Model and Variables Used
In this section the econometric model of the determinants of theatre attendance and the description of the variables used are presented. The demand functions are estimated separately for Austrian and Swiss theatres using an unbalanced panel data for every theatre j and yearly season t. Furthermore, due to the difference in the employment structure discussed earlier, theatres in French-speaking and theatres in German-speaking part of Switzerland are analysed both together and separately as independent samples.
Following O'Hagan and Zieba (2010) , it is assumed that theatre attendance depends on admission price, income, total theatre capacity and a number of objective output characteristics. Most of the data are fitted using the log-linear form. Expressing the continuous variables in natural logs and including theatre fixed effects (c j ) that control for unobservable characteristics of theatres which do not change over time, the full empirical model is given by following equation:
where the α k 's are parameters to be estimated, c j are theatre specific effects and u jt is the error term. The dependent variable is the total number of visitors, ATT jt , attending the performances in theatre j and season t. This measure includes aggregated tickets sales at the theatre's own location but it does not include attendance at guest performances. Furthermore, this measure consists of visitors attending drama performances, musical theatre (opera, operetta, musicals), and also ballet and classical concerts. The first two important determinants of theatre attendance are: theatre admission price, P jt , which should have a negative effect on attendance and disposable income per capita, I jt , which should have a positive effect. The total capacity variable, C jt , is the number of seats in a theatre multiplied by the number of all performances. It is assumed that theatre attendance is constrained by total theatre capacity and it depends positively on it.
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Austrian Journal of Statistics, Vol. 40 (2011), No. 3, 209-219 Given the available data, four output characteristics are also included in the model which describe objective quality of the artistic performances. These are: a guest performances index, G jt , the yearly outlay on décor and costumes, DEC jt , the number of artists employed in theatre j and season t, ART jt , and the differentiation index, DIF t . The first two of these variables should have a positive impact on theatre attendance but there is no reason to expect any particular sign for the coefficients of ART jt and DIF jt . Furthermore, the guest performances index, G jt , and the differentiation index, DIF jt , are not expressed in natural logs as they represent a percentage ratio and a discrete variable, respectively.
The description of all variables included in equation (1) is provided in Table 3 in the Appendix. However, the construction of some variables requires more explanation. In order to calculate income per capita, I jt , theatre markets are constructed using the spatial weight matrix approach of Zieba (2009) . The market for theatre j is defined as M j with (m ik ) j elements grouping the regions into the relevant theatre market. Thus, disposable income per capita for theatre j and season t is defined as:
where Yd it and POP it are the disposable income and population of the relevant region i and period t, respectively. To define the theatre markets, the federal regions in Austria and the cantons in Switzerland are used as geographical units. According to this, the market for an Austrian theatre is defined within the federal region in which theatre j is located. In other words, the elements of matrix M j take values (m ik ) j = 1 in the federal region in which theatre j is located. The cantons in Switzerland are geographically much smaller regions than the federal regions in Austria and hence including neighbouring cantons and their neighbours in the relevant market is appropriate. Thus, the elements of matrix M j take values (m ik ) j = 1 in the canton in which theatre j is located as well as in its neighbouring cantons and border-sharing cantons of neighbours.
With regard to the four output characteristics variables, the guest performances index (G jt ) is calculated, in line with Zieba (2009) and similarly to O'Hagan and Zieba (2010) as the ratio of guest performances divided by all performances staged by theatre j in season t. The higher this ratio the higher the reputation perhaps of the theatre in question and the greater the impact on attendance at own location. The output characteristics variable, DEC jt , is used to define the technical level of stage design and costumes. The output characteristics variable cast size, ART jt , is the number of artists employed at theatre j in season t. This measure includes the number of solo performers, dancers, opera singers, choir, ballet and orchestra members. The number of artists indicates the scale of production, given theatre capacity. This variable could not be included in the econometric model for French-speaking Swiss theatres (nor in the model for all Swiss theatres). As mentioned earlier, theatres in French-speaking Switzerland do not have a permanently employed artistic ensemble and hence the data on artists are often not reported for these theatres in Theaterstatistik. The last output characteristics variable is the differentiation index, DIF jt , which is a sum of indicator variables, each coded 1 if the specific art genre was performed by theatre j in season t and 0 otherwise.
The model given by equation (1) will be fitted to unbalanced panel data. For both Austrian and Swiss theatres the data set represents a long-panel where the number of time periods (T ) is large relative to the number of theatres (N ). In this case, it is very likely that the error term is first-order autoregressive. Therefore, a model for serial correlation in the error for the long-panel case is specified. The statistical noise term, u jt given in equation (1) is adjusted for both Austrian and Swiss theatres according to the Markov first-order autoregressive scheme AR(1) so that u jt = ρ · u jt−1 + ε jt , where ρ is the first-order coefficient of autocorrelation at lag 1.
The fixed-effects estimator provides consistent estimates of the coefficients of the time-varying regressors under a limited form of endogeneity. This means that the regressors in equation (1) may be correlated with the fixed effects, c j , but not with the error term, u jt . The issue of endogeneity in estimating demand for German theatre was discussed at length by O'Hagan and Zieba (2010). They applied a dynamic difference GMM estimator in order to correct for possible endogeneity bias. Their results varied little from those using a fixed-effects estimator, thereby rejecting the possibility of any serious endogeneity problems. As such, in this paper only a fixed-effects model is applied.
Empirical Results

Descriptive Statistics
Figures 1, 2 and 3 provide some broad trends of the variables used to estimate the model. In Figure 1 total attendance in Switzerland decreased from 1.6 million in 1979/80 to 1.4 million visitors in 2004/05. For Austrian theatres total attendance decreased also, albeit from a higher base, from 3.9 million in 1969/70 to 3.6 million in 2004/05. It is interesting to note that total theatre attendance did not decline significantly in either Austria or Switzerland as happened in Germany (see O'Hagan and Zieba, 2010) . Total capacity exceeded total attendance by a wide margin in each year and on average theatre capacity is also much greater than the total attendance (see also Table 1 ). Furthermore, both real income and real price increased significantly over the period (Figure 2) , each expected to have opposing effects on attendance. These variables showed some fluctuation around trend, in each country, but the trend was clearly upward over the whole period. Table 1 provides the summary statistics for the main variables used in the regressions. As can be seen the standard deviations are in most cases high in relation to the means, indicating that there was considerable variation in the measured variables and hence that the data provide a robust source with which to test the various hypotheses.
Model Estimates
The estimation results for the fixed-effects models are presented in Table 2 . The results are presented in column (1) for Austrian theatres and in column (2) for all Swiss theatres. Furthermore, as discussed earlier, the results for Swiss theatres are also analysed separately for two sub-samples: German-speaking and French-speaking theatres and they are presented in columns (3) and (4) of Table 2 , respectively.
In each case a Hausman specification test validates the use of the fixed-effects estimator while an F-test indicates that a pooled model using OLS would produce inconsistent estimates. Serial correlation is a common problem where the time variation in the data is dominant over the cross-sectional variation. A test for serial correlation in the errors (Wooldridge, 2002 ) is performed and the null hypothesis that the residuals from the regression of first-differenced variables have an autocorrelation coefficient of −0.5 is rejected at the 1 per cent level for both Austrian and Swiss theatres. Thus, as discussed in Section 3, we correct for serial correlation by first removing the AR(1) component from the error term before fitting the fixed-effects model. 4 Furthermore, the log-linear model was chosen since a substantially better statistical fit was obtained through the use of the logarithmic transformation of all continuous variables as compared to a simple linear function or semi-log specification. The logarithmic transformation has also the advantage that the estimates of price (P jt ) and income (I jt ) variables can be interpreted as direct partial elasticities.
The adjusted R-squared figures in Table 2 are very high, indicating that the overall explanatory power of the included variables is good. The estimates of price elasticity (P jt ) are negative, as expected, highly significant and range from −0.2 for all Swiss theatres to −0.5 for Austrian theatres. The estimates of income elasticity (I jt ) are positive and also highly significant. The coefficient for income elasticity ranges from 0.3 for all Swiss theatres to 0.7 for Austrian theatres, and hence is smaller than one. It should also be noted that both price and income elasticities are much higher for German-speaking theatres than for French-speaking theatres in Switzerland. For the latter theatres the income effect is only 0.2 but it still outweighs the negative price effect.
The coefficient of total theatre capacity, C jt is also greater than zero and it almost shows no variation between the countries and between different groups of theatres in Switzerland. In relation to output characteristics, the guest performances index (G jt ) is positive but significant only at the 10 per cent level for Austrian theatres. For Swiss theatres the index is negative and not significant. Thus, in contrast to Germany (see O'Hagan 216 Austrian Journal of Statistics, Vol. 40 (2011), No. 3, 209-219 Standard errors in parentheses. *** indicate significance at the 1 per cent level. ** and * indicate significance at the 5 and 10 per cent level respectively. The variable log ART jt is not included in column (2) and (4) for all Swiss theatres and French-speaking Swiss theatres (see Section 3 for explanation).
and Zieba, 2010) , this quality variable does not seem to have a significant effect on theatre attendance in Austria and Switzerland. This may be partly due to the fact that the dependent variable used in this study includes only the number of visitors attending performances at the theatre's own venues and it does not include guest attendance of the theatre ensembles at other locations. Furthermore, in contrast to German theatres, not all Austrian and Swiss theatres tour and play guest performances every season. In fact, the average share of guest performances in all performances is low for these theatres with the exception of French-speaking Swiss theatres (see Table 1 ) whereas in the case of Germany this share amounted on average to 16 per cent (see also Zieba, 2009 ).
Nevertheless, similarly to O'Hagan and Zieba (2010) , the coefficient of DEC jt (outlay on décor and costumes) is always positive for both Austrian and Swiss theatres and mostly statistically significant. The coefficient of the variable, ART jt , is also positive and significant, implying that the greater the cast size the higher the attendance. The coefficient of the product differentiation index, DIF jt is not significant and hence its sign is of little consequence, as it was the case for German theatres. 5 The latter result indicates that the differentiation of artistic product with regard to the art genre has no influence on theatre attendance.
Conclusion
This study provides further empirical insights into the effects of the determinants of demand for theatre using a novel panel data set for Austrian and Swiss theatres. The results are significant and confirm the key hypotheses concerning the various influences on theatre attendance discussed earlier.
Price and income are highly significant determinants of theatre attendance in both countries, but there is some variation in these estimates. However, the notable thing is that in all cases the demand for theatre tickets is price-inelastic. Thus, increasing ticket price by 10 per cent will decrease theatre attendance by only 5 per cent in Austria and 2 per cent in Switzerland. The estimated income elasticities, are also in all cases positive but below one. These results are in line with the findings of other studies (see Moore, 1966; Gapinski, 1984 Gapinski, , 1986 Werck and Heyndels, 2007; O'Hagan and Zieba, 2010) . Income elasticity though is the net effect of two offsetting factors, price of leisure time and full-income, and Withers (1980) and Zieba (2009) have shown that the elasticity with respect to the latter is in fact well above one.
Furthermore, the effects of theatre capacity as one would expect impact strongly and positively on attendance. Capacity varies hugely across theatres but not over time, and this would have a large impact on the variation across theatres at a point in time, even if theatre capacity is rarely reached.
The results with regard to output characteristics confirm mostly the findings for German theatre (see O'Hagan and Zieba, 2010) . The only exception applies to the guest performances index which does not have an important effect on attendance at the theatre's own location. As discussed earlier, this discrepancy in the results holds especially for Swiss theatres and it relates mainly to a slightly different measure of the dependent variable used in this study. Furthermore, the differentiation index is not significant for both Austrian and Swiss theatres and its impact on attendance was also very small for German theatres. Nevertheless, the other two output characteristics variables which describe artistic quality have a positive and significant effect on theatre attendance. In relation to average expenditure on décor and costumes, it might be that the higher this expenditure the higher the attendance, but the larger resulting revenue might not justify the increased outlay. The same is true with regard to the cast size.
The most reassuring findings of this study then relate to price and income elasticities. Despite the difficulties of measuring these effects in relation to theatre attendance, this study confirms again that price and income do matter but with elasticities well below one in absolute terms. It seems that with rising incomes the price of leisure time also increases 218 Austrian Journal of Statistics, Vol. 40 (2011), No. 3, 209-219 and hence to a low net income effect on attendance. Furthermore, the findings of a priceinelastic demand suggest that the artistic quality rather than the price reductions, may offer a more effective way of attracting visitors. The operating theatre revenues divided by the number of tickets sold and adjusted using the consumer price index (CPI). Total capacity of theatre, C jt
Appendix
The number of seats multiplied by the number of performances. It was calculated separately for each venue available in a theatre and summed up to obtain the total capacity. Disposable income per capita, I jt It is disposable income (Y d it ) of the population in the region i, divided by the total population of the relevant region (P OP it ) and adjusted using the spatial weight matrix for each country, and deflated with CPI (see also Section 3 and Zieba, 2009 ). The regional data on income and population were obtained for federal regions in Austria and cantons in Switzerland.** Guest index, G jt
The number of guest performances divided by the number of all performances. Outlay on décor and costumes, DEC jt Total yearly expenses on décor and costumes deflated using the whole sale price index (WHI) for Austria and the implicit price deflator (IPD) for Switzerland. Cast size, ART jt , (Austrian and
German-speaking Swiss theatres only)
It is the total number of artists including artistic management, singers, dancers, actors, musicians, orchestra and choir members and guest artists. The number of guest artists is weighted by a factor of 0.5 as they are employed on a part-time basis. 
